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The genus Lamium L.（Labiatae）, distributed
in the north of Africa and Eurasia, comprises
about 40 species（Mabberley 1997）. In Japan the
following six species including two naturalized
species occur : L. album var. barbatum, L. am-
plexicaule, L. humile, L. hybridum, L. pur-
pureum and L . tuberiferum（Murata and
Yamazaki 1993 ; Murata 2003）. As shown in
Table 2, chromosome number of the Lamium
taxa distributed in Japan is known for the fol-
lowing four species : L. album var. barbatum :
n=9 and 2n=18 ; L. amplexicaule : n=9 and 2n=
18 ; L. hybridum : n=18 and 2n=36 ; and L.
purpureum : n=9, 2n=14 and 18. Except for a
report of 2n=14 chromosomes in L. purpureum
from SW Finland（Arohonka 1982, sec. Goldblatt
1988）, the counts reported for these species cor-
respond to the basic chromosome number of x=9
proposed for the genus by Darlington and Wylie
（1955）. In the course of our cytological studies
for Japanese Labiatae, the authors found 2n=34
chromosomes, along with 2n=18 and 36 chromo-
somes in Lamium. This paper reports on the so-
matic chromosome numbers of L. album var.
barbatum, L. amplexicaule, L. humile, L. hy-
bridum and L. purpureum in Japan.
Materials and methods
A total of 28 individuals of Lamium album L.
var. barbatum（Siebold et Zucc.）Franch. et Sav.,
L. amplexicaule L., L. humile（Miq.）Maxim., L.
hybridum Vill. and L. purpureum L. collected
from eight localities were used for the study（Ta-
ble 1）. These plants were cultivated in plastic
pots at the experimental garden of University of
Toyama, Japan. Their root tips were pretreated
in 2.0 or 2.1 mM 8-hydroxyquinoline solution at
approximately 25℃ for 1 h and then kept at 6℃
for 15 h. They were fixed in a mixture of glacial
acetic acid and ethyl alcohol（1 : 3）for 1 h, soaked
in 1 N HCl at room temperature for 1 h, macer-
ated in 1 N HCl at 60℃ for 10 minutes, and
then washed in tap water. The root tips were
stained in a drop of 1.5% lacto-propionic orcein
on the slide glass, and ordinary squash tech-
nique was applied for the examination of somatic
chromosomes. Voucher specimens of these plants
are deposited in the Toyama Science Museum
（TOYA）.
Results and discussion
Chromosome counts in the five taxa were as
follows :
Lamium album var. barbatum
Two individuals collected from two localities
（Table 1）were examined. They had 2n=18 chro-
mosomes,（Fig. 1, Table 2）which verified the
counts reported previously for this taxon
（Tanaka 1974 ; Terasaka and Tanaka 1974 ;
Starodubtsev 1985, as L. barbatum ; Soko-
lovskaya et al. 1986, as L. barbatum ; Nishi-
kawa 1981 ; Rudyka 1995, as L. barbatum）.
Lamium amplexicaule
Six individuals collected from two localities
listed in Table 1 were investigated. All showed 2n
=18 chromosomes（Fig. 2）. As shown in Table 2,
the count found in the present study agreed with
almost all the counts reported previously for this
taxon.
Lamium humile
Four individuals collected from one locality
were investigated（Table 1）. A chromosome count
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of 2n=34 was obtained from all samples（Fig. 3,
Table 2）. This is the first report of chromosome
number for this species.
Lamium hybridum
One individual was investigated（Table 1）.
This plant had 2n=36 chromosomes（Fig. 4）,
agreeing with all the previous reports（Bern-
ström 1944, 1955, as n=18 ; Löve and Löve
1956; Morton 1973; Fernandes and Leita¯o 1984;
Elena-Rosselló et al. 1988 ; Ortega-Olivencia
and Ruíz-Tellez 1990, as n=18）（Table 2）.
Lamium purpureum
In this species, n=9 and 2n=14, 18 chromo-
somes are known（Table 2）. Fifteen individuals
collected from four localities listed in Table 1
were investigated. These showed a somatic chro-
mosome number of 2n=18（Fig. 5, Table 2）.
In Lamium, two somatic chromosome numbers,
2n=18 and 36, are known to be by far the most
common（Fedorov 1969）. On the basis of the
chromosome numbers, the basic number of
Lamium was considered as x=9 by Darlington
and Wylie（1955）. In this genus, a unique chro-
mosome number of 2n=34 had been reported in
L. iranicum Parsa（Aryavand 1977, as n=17）.
Present study disclosed that L. humile also has
2n=34 chromosomes. Their somatic chromosome
numbers show that they have a basic chromo-
some number of x=17.
The Labiatae, which is composed of approxi-
mately 6,700 species of 252 genera（Mabberley
1997）, has basic chromosome numbers of x=5―19,
within the basic numbers both x=8 and 9 are the
most common primary basic numbers, and x=17
is the most common secondary basic number
（Singh 1995）. In Labiatae the secondary basic
number of x=17 is considered by Singh（1995）to
arise as the result of combination between the
Taxon Collection locality
L. album var. barbatum Toyama Pref. : Gofuku, Toyama City,（1）. Ishikawa Pref. : Fukami, Wajia City,（1）.
L. amplexicaule Gunma Pref. : Kamishiroi, Komochi-mura, Kitagunma-gun,（1）. Toyama Pref. : Go-
fuku, Toyama City,（5）.
L. humile Nara Pref. : Akadani, Ootou-mura, Yoshino-gun,（4）.
L. hybridum Gifu Pref. : Kamigiri, Takayama City,（1）.
L. purpureum Akita Pref. : Nigorikawa, Akita City,（1）; Detomachigomon, Honjo City,（1）;
Komeyama, Yuri-machi, Yuri-gun,（1）. Toyama Pref. : Gofuku, Toyama City,（12）.
Figs. 1―5. Somatic chromosomes of the five species in Lamium of Japan. 1 : L. album var. barbatum（2n=18）. 2 :
L. amplexicaule（2n=18）. 3 : L. humile（2n=34）. 4 : L. hybridum（2n=36）. 5 : L. purpureum（2n=18）. Bar in-
dicates 5 μm.
Table 1. Collection localities and number of individuals examined（in parenthesis）of Lamium in Japan
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two dissimilar primary numbers of 8 and 9. In
Lamium, however, the primary basic number re-
ported is merely 9, and 8 has not been found in
any species in the genus. Thus, the basic chro-
mosome number of x=17 found in both L. humile
and L. iranicum seems to be arisen by a dysploi-
dal change from 2n=36 chromosomes having a
primary basic chromosome number of x=9 to 2n=
34 chromosomes with the secondary basic chro-
mosome number because a primary basic num-
ber of x=8, which is found in many genera in La-
biatae, has not been known in any species in
Lamium.
The authors are indebted to two anonymous
reviewers for their helpful comments on the
manuscript. We thank Dr. M. Hakki for his
kindness in correcting the manuscript.
References
Aryavand, A. 1977. Löve, Á.（ed.）. IOPB chromo-
some number reports LVII. Taxon 26 : 443-
444.
Taxon
Present count Previous count
Reference
（2n） （n） （2n）
L. album var. barbatum 18 9 Terasaka and Tanaka（1974）
18 Tanaka（1974）, Starodubtsev（1985, as L. barba-
tum Siebold et Zucc.）, Sokolovskaya et al.
（1986）, Nishikawa（1981）, Rudyka（1995, as L.
barbatum Siebold et Zucc.）
L. amplexicaule 18 9 Jörgensen（1927）, Tischler（1934）, Arohonka
（1982, sec. Goldblatt 1988）, Gill（1983）, Saggoo
and Bir（1983 a, 1983 b, 1986）, Ortega-Olivencia
and Ruíz-Tellez（1990）
18 Bernström（1944, 1952, 1953a, 1955）, Heiser and
Whitaker（1948）, Löve and Löve（1956）, Strid
（1965）, Gadella and Kliphuis（1966）, Skalinska
et al.（1968）, Májovsky et al.（1970）, Dahlgren
et al.（1971）, Fernandes and Queirós（1971）,
Feráková（1972）, Morton（1973）, Löve and
Kjellqvist（1974）, Markova and Thu（1974）,
Aryavand（1977）, Van den Brand et al.（1979）,
Strid and Franzén（1981）, Gill（1983）, Fernan-
des and Leita¯o（1984）, Elena-Rosselló et al.
（1988）, Dobes et al.（1997）
L. humile 34
L. hybridum 36 18 Bernström（1944, 1955）, Ortega-Olivencia and
Ruíz-Tellez（1990）
36 Löve and Löve（1956）, Morton（1973）, Elena-
Rosselló et al.（1988）, Fernandes and Leita¯o
（1984）
L. purpureum 18 9 Jörgensen（1927）, Tischler（1934, 1937）, Gries-
inger（1937）, Gill（1983）
14 Arohonka（1982, sec. Goldblatt 1988）
18 Heitz（1926）, Bernström（1944, 1953a, 1953b,
1955）, Pólya（1949）, Löve and Löve（1956）, Sorsa
（1963, as 2n=ca.18）, Skalinska et al.（1968）,
Gadella and Kliphuis（1971）, Morton（1973）,
Löve and Kjellqvist（1974）, Markova and Thu
（1974）, Májovsky et al.（1976）, Van den Brand
et al.（1979）, Fernandes and Leita¯o（1984）,
Elena-Rosselló et al.（1988）, Hill（1989）, Ortega
-Olivencia and Ruíz-Tellez（1990）
Table 2. Chromosome numbers of Lamium taxa used in the study
December 2005 J. Phytogeogr. Taxon. Vol. 53. No. 2
－ 199 －
Bernström, P. 1944. Two new hybrids in Lamium.
Hereditas 30 : 257―260.
Bernström, P. 1952. Cytogenetic intraspecific
studies in Lamium I. Hereditas 38 : 163―220.
Bernström, P. 1953 a. Increased crossability in
Lamium after chromosome doubling. Heredi-
tas 39 : 241―256.
Bernström, P. 1953 b. Cytogenetic intraspecific
studies in Lamium II. Hereditas 39 : 381―437.
Bernström, P. 1955. Cytogenetic studies on rela-
tionships between annual species of Lamium.
Hereditas 41 : 1―122.
Dahlgren, R., Karlsson, Th. and Lassen, P. 1971.
Studies on the flora of the Balearic Islands I.
Chromosome numbers in Balearic angiosperms.
Bot. Notiser 124 : 249―269.
Darlington, C.D. and Wylie, A.P. 1955. Chromo-
some atlas of flowering plants. 2nd ed. p.329.
George Allen and Unwin, London.
Dobes, C., Hahn, B. and Morawetz, W. 1997.
Chromosomenzahlen zur Gefäßpflanzen-Flora
Östrreichs. Linzer biol. Beitr. 29 : 5―43.
Elena-Rosselló, J. A., González Zapatero, M. A.
and Navarro Andrés, F. 1988. Consideraciones
cariológicas sobre algunas especies nitrófilas
de Lamium L. Acta Bot. Barcinon. 37 : 149-
154.
Fedorov, A. A. 1969. Chromosome numbers of
flowering plants. 926 pp. Komar. Bot. Inst.,
Acad. Sci. U.S.S.R., Leningrad.（in Russian）
Feráková, V. 1972. Bemerkungen zur Flora der
Umgebung der Stadt Hlohovec in der Slowakei
III. Ergänzugen. Acta Fac. Rerum Nat. Univ.
Comenianae Bot. 20 : 149-158.
Fernandes, A. and Leita¯o, M. T. 1984. Contribu-
tion á l’étude cytotaxinomique des spermato-
phyta du Portugal XVIII-Lamiaceae. Mem. Soc.
Broteriana 27 : 27―75.
Fernandes, A. and Queirós, M. 1971. Sur la
caryologie de quelques plantes récoltées pen-
dant la IIIème Réunion de Botanique Péninsu-
laire. Mem. Soc. Broteriana 21 : 343-385.
Gadella, Th. W. J. and Kliphuis, E. 1966. Chro-
mosome numbers of flowering plants in the
Netherlands II. Proc. Roy. Neth. Acad. Sci. Ser.
C. 69 : 541―556.
Gadella, Th. W. J. and Kliphuis, E. 1971. Chro-
mosome numbers of flowering plants in the
Netherlands V. Proc. Kon. Ned. Acad.
Wetensch. Ser . C 74 : 335―343.
Gill, L. S. 1983. Cytotaxonomic studies of the
tribe Stachydeae（Labiatae）in Canada. Willde-
nowia 13 : 175―181.
Goldblatt, P. 1988. Index to plant chromosomes
numbers 1984―1985. Monogr. Syst. Bot. Mis-
souri Bot. Gard. 23 : 126.
Griesinger, R. 1937. Über hypo-und hyperdip-
loide Formen von Petunia, Hyoscyamus,
Lamium und einige andere Chromosomen-
zählungen. Ber. Deutsch. Bot. Ges. 55 : 556―
571.
Heiser, C. B. and Whitaker, T. W. 1948. Chro-
mosome number, polyploidy, and growth habit
in California weeds. Amer. Jour. Bot. 35 : 179-
186.
Heitz, E. 1926. Der nachweis der chromosomen.
Vergleichende studien über ihre zahl, grösse
und form im Pflanzenreich I. Zeitsch. Bot. 18 :
625―681.
Hill, L. M. 1989. IOPB chromosome data 1. Int.
Organ. Pl. Biosyst. Newslett.（Zurich）13 : 17
―19.
Jörgensen, C. A. 1927. Cytological and experi-
mental studies in the genus Lamium. Heredi-
tas 9 : 126―136.
Löve, Á. and Kjellqvist, E. 1974. Cytotaxonomy of
Spanish plants. IV. Dicotyledons : Caesalpiniaceae
-Asteraceae. Lagascalia 4 : 153―211.
Löve, Á. and Löve, D. 1956. Cytotaxonomical
conspectus of the Icelandic flora. Acta Horti
Gotoburgensis 20 : 65―291.
Mabberley, D. J. 1997. The plant book, 2 nd. ed.
p. 611. Cambridge University Press, Cam-
bridge.
Májovsky, J. et al. 1970. Index of chromosome
numbers of Slovakian flora part 2. Acta Fac.
Rerum Nat. Univ. Comenianae Bot. 18 : 45-60.
Májovsky, J. et al. 1976. Index of chromosome
numbers of Slovakian flora（part 5）. Acta Fac.
Rerum Nat. Univ. Comenianae Bot. 25 : 1―18.
Markova, M. L. and Thu, N. T. 1974. Löve, Á.
（ed.）. IOPB chromosome number reports
XLIII. Taxon 23 : 193―194.
Morton, J. K. 1973. A cytological study of the
British Labiatae（excluding Mentha）. Watsonia
9 : 239―246.
Murata, G. 2003. Labiatae. In Shimizu, T.（ed.）
Naturalized plants of Japan. pp.170―175. pl.
植物地理・分類研究 第 53巻第 2号 2005年 12月
－ 200 －
80―83. Heibonsha, Tokyo.（in Japanese）
Murata, G. and Yamazaki, 1993. Lamium L. In
Iwatsuki, K., Yamazaki, T., Boufford, D. E.
and Ohba, H.（eds.）. Flora of Japan IIIa. pp.
294-296. Kodansha, Tokyo.
Nishikawa, T. 1981. Chromosome counts of flow-
ering plants of Hokkaido（5）. Rep. Taisetsuzan
Inst. Sci. 16 : 45―53.（in Japanese with Eng-
lish summary）
Ortega-Olivencia, A. and Ruíz-Tellez, T. 1990.
Números cromosomáticos de plantas occiden-
talies, 551―555. Anales Jard. Bot. Madrid 47 :
175―177.
Pólya, L. 1949. Fedorov, A.A. 1969. Chromosome
numbers of flowering plants. p. 364. Komar.
Bot. Inst. Acad. Sci. U.S.S.R., Leningrad.（in
Russian）
Rudyka, E. G. 1995. Chromosome numbers in
vascular plants from the southern part of the
Russian Far East. Bot. Zhurn. 80 : 87―90.
Saggoo, M. I. S. and Bir, S. S. 1983 a. Cytopaly-
nological studies on Indian members of
Acanthaceae and Labiatae. J. Palynol. 19 :
243―277.
Saggoo, M. I. S. and Bir, S. S. 1983 b. Bir. S. S.
（ed.）. SOCGI plant chromosome number
reports-I. J. Cytol. Genet. 18 : 61―63.
Saggoo, M. I. S. and Bir, S. S. 1986. Meiotic
studies on some East Himalayan members of
family Labiatae. J. Indian Bot. Soc. 65 : 304―
309.
Singh T. P. 1995. Alterations in the basic chro-
mosome numbers as a means of speciation in
Labiatae. Feddes Repert. Berlin 106 : 39―47.
Skalinska, M., Pogan, E. and Jankun, A. et al.
1968. Further studies in chromosome numbers
of Polish angiosperms seventh contribution.
Acta Biol. Cracov. Ser. Bot. 11 : 199―224. pl.
27―29.
Sokolovskaya, A. P., Probatova, N. S. and
Rudyka, E. G. 1986. A contribution to the
study of chromosome numbers and geographi-
cal distribution of some species of the family
Lamiaceae in the Soviet Far East. Bot. Zhurn.
71 : 195―200.
Sorsa, V. 1963. Chromosomenzahlen finnischer
Kormophyten. II. Ann. Acad. Sci. Fennicae,
Ser. A , IV. Biol. 68 : 1―14.
Starodubtsev, V. N. 1985. Chromosome numbers
in the representatives of some families from
the Soviet Far East. Bot. Zhurn. 70 : 275―277.
Strid, A. 1965. Studies in the Aegean flora. VI.
Notes on some genera of Labiatae. Bot. No-
tiser 118 : 104―122.
Strid, A. and Franzén R. 1981. Löve, Á.（ed.）.
Chromosome number reports LXXIII. Taxon
30 : 829―842.
Tanaka, R. 1974. Organizational system of mei-
otic division and the development of reproduc-
tive cells in higher plants. The Cell 6 : 22―25.
（in Japanese）
Terasaka O. and Tanaka, R. 1974. Cytological
studies on the nuclear differentiation in mi-
crospore division of some angiosperms. Bot.
Mag. Tokyo 87 : 209―207.
Tischler, G. 1934. Die Bedeutung der Polyploidie
für die Verbreitung der Angiospermen, erläu-
tert an den Arten Schleswig-Holsteins, mit
Ausblicken auf andere Florengebiete. Bot.
Jahrb. 67 : 1―36.
Tischler, G. 1937. Die Halligenflora der Nordsee
im Lichte cytologischer Forschung. Cytologia
Fujii Jub. pp. 162―170.
Van Den Brand, C. Van Meel, F. C. M. and
Wieffering J. H. 1979. Löve, Á.（ed.）. IOPB
chromosome number reports LXIV. Taxon 28 :
395―397.


















（1〒321―1661 日光市中宮祠 2480―1; 2〒930―8555
富山市五福 3190 富山大学理学部生物学科）
December 2005 J. Phytogeogr. Taxon. Vol. 53. No. 2
－ 201 －
